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Abstract.  28 declared honeydew honey samples were collected from different Transylvanian areas 
directly from the beekeepers (24 samples) or from supermarket (4 samples). Physico-chemical parameters as 
well as microscopic analysis were done in order to authenticate the honeydew honey from this part of Romania. 
The results of electrical conductivity, ash and mineral content, honeydew honey elements demonstrated that 
from the analyzed samples 7 were real honeydew honeys, 9 were mixture of multifloral and honeydew honeys 
and 12 were multifloral honeys. High quantity of honey, ddeclared and sold as honeydew honey do not 
correspond to the EU requirements for honeydew honey. To improve this situation, a better control by the 
authorities and certified laboratories, is needed. 
 
INTRODUCTION 
 
The bees make floral honey from the nectar of flowers, while honeydew honey is 
prepared from the excretions of plant-sucking insects, leaved on the living parts of the plants. 
Differentiation between floral and honeydew honey is made by the consumer, in some 
countries it is preferred floral honey, but in others honeydew honey is more valued (Prodolliet 
& Hischenhuber, 1998).   Honeydew honey is considered to be a speciality or a delight in 
some areas of the world because of its taste and because its rarity. 
 The reason for testing honey, for quality control purposes, is to verify the authenticity 
of the product and to see possible presence of adulterants (Krell, 1996). This requires not only 
determining the moisture and mineral content (ash), but also the levels of 
hydroxymethylfurfural (HMF), acidity, diastase activity, apparent sugars and water insoluble 
solids (Bogdanov et al. 1999). 
pH, acidity, ash content, colour and electrical conductivity have been considered as 
useful characteristics for the differentiation between floral and honeydew honey (Campos & 
al., 2001; Sanz & al., 2005). 
Electrical conductivity is the parameter most used for the differentiation between 
honeydew and blossom honey (Bogdanov & al. 1995; Persano Oddo & Piro, 2004).  
According to the European Union Standard for Honey, electrical conductivity of 
blossom honeys should be under 0,8 mS/cm, while honeydew honey should exceed this value.  
Other parameters such as pH-value, the sum of glucose and fructose can be used also for 
the differentiation between blossom and honeydew honey.  
Because honeydew honey type is commercialised most often with higher price than 
blossom honey, a correct labelling of this type of honey is needed.   
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Available literature indicates that no previous studies have been done on Romanian 
honeydew honeys concerning the chemical composition, to evaluate the authenticity of this 
valuable type of honey. 
The main objective of this study was to evaluate the composition of various declared 
honeydew honeys from Transylvania in order to evaluate the authenticity of the analysed 
samples, purchased directly from beekeepers, from the free market or from supermarkets. 
 
MATERIAL AND METHODS 
 
Honey samples 
 Honeydew honey samples from different counties of Transylvania were purchased 
from the open market, directly from the beekeepers and from supermarket. 28 declared 
honeydew samples (8 samples from Mures County, 7 from Cluj county, 4 from Alba county, 
3 from Arad county, 2 from Bistrita Nasaud county and 1 sample from Maramures, Satu 
Mare, Harghita and Brasov county) were investigated for their physico-chemical parameters, 
melisopalinological fingerprint sugar and mineral content.  
 
Procedures   
Botanical origin of the honey samples was verified by melisopalinology in accordance 
following the Romanian Standard Analysis Methods and Harmonised Methods of 
International Honey Commission.Water content was determined refractometrically, using an 
Abbe Refractometer with temperature correction. After water determination, electrical 
conductivity was measured potentiometrically, using according to the method from 
Harmonized Methods of International Honey Commission.  Ash content was determined 
gravimetrically, after incineration of the honey sample. Ash was measured and expressed as 
g/100 g honey. Ash was also calculated using the electrical conductivity measured previously.  
HMF content shows the freshness and authenticity of the sample. In our study we use 
the White method – accredited method of our Laboratory. HMF content is determined 
spectrofotometrically (UV 1700 Shimadzu Japan), by reading the absorption in   nm.  
For diastase content, we use the Schade method with Amilazyme as substrate. The 
absorption in    nm is registered spectrofotometrically and transformed in Schade units.  
pH and acidity (free, lactone and total acidity) were determined by automatic titration 
(Schott Titroline Easy).  
These methods are from the List of Accredited methods of Laboratory of Quality 
Control for Bee Products Cluj-Napoca. 
 
   RESULTS AND DISCUSSIONS  
 
Results obtained for diastase number, HMF and water content, as well as electrical 
conductivity and ash content are presented in table 1.  In table 2 are presented the results 
obtained for pH, free, lactone and total acidity, ratio between lactone acidity and free acidity 
and ratio between honeydew elements and total number of counted elements.  
Diastase activity shows very different values ranging between 1,64 and 45,62 Schade 
units/g. In fact only one sample present this very low diastase activity, the next minim value 
being 9,00. HMF content as indicator of honey freshness, show values between 0,28 and 
13,99 mg/kg respectively and we can observe that all the samples were situated within the 
limit permitted by standard.  
Excepting two sample (20,2 and 20,8 g/100 g), all the honey samples present a content 
of water below 20%, with the lowest content of 14,3 g/100g.  
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Electrical conductivity measured, show values that can place the honey samples not 
only in honeydew honey position, but also in mix and floral ones. 8 samples present electrical 
conductivity higher than 0,8 mS/cm, 11 samples between 0,5 and 0,8 mS/cm and the rest of 
the 9 samples present electrical conductivity less than 0,5 mS/cm.  
The ash content was situated between 0,10 and 0,55 g/100 g (rather low values, as we 
start to analyse all samples as honeydew samples). 
pH values, of great importance during honey extraction and storage, due to influence on 
texture and stability, ranged between 3,63 and 5,02. The values for free acidity ranged 
between 14,56 and 38,18; lactonic acidity (considered as the acidity reserve when the honey 
becomes alkaline) ranges between 4,52 and 27,61, while the total acidity ranges between 
22,27 and 68,52. 
The ratio between Lactone acidity and free acidity ranged between 0,25 and 1,02. This 
is a wide range of values, and from this we could observe also that not all the samples are 
honeydew honey, as this type of honey, should have values of this ratio around 1.  
Regarding the honeydew elements reported to the total number of counted pollen grains, 
we could finalize that the analysed samples were honeydew honeys, mixture of honeydew and 
floral honey and pure floral honeys. 
Table 1 
Physico-chemical characteristics of investigated honey samples 
 
Nr Code/Location Diastase (Sch/g) 
HMF content 
(mg/kg) 
Water 
content 
(g/100 g) 
Electrical 
conductivity 
(mS/cm) 
Ash content 
(g/100 g) 
1 MM 28/Beekeeper Cluj 21,07 1,35 20,8 0,558 0,11 
2 MM 29/Beekeeper Mures 20,39 6,43 19,8 0,807 0,33 
3 MM 30/Beekeeper Arad 27,28 6,21 17,8 0,587 0,31 
4 MM 31/Beekeeper Cluj 29,48 2,40 14,3 0,927 0,47 
5 MM 32/Beekeeper Satu Mare 1,64 12,13 17,7 0,652 0,36 
6 MM 33/Beekeeper Arad 9,38 0,28 19,2 0,711 0,27 
7 MM 34/Beekeeper Mures 9,00 5,69 20,2 0,797 0,34 
8 MM 35/Beekeeper Arad 10,03 13,77 15,2 0,534 0,21 
9 MM 36/Free Market Brasov 14,39 1,05 15,5 0,823 0,55 
10 MM 37/Free Market Cluj 45,62 12,12 15,1 0,642 0,39 
11 MM 38/Free Market Cluj 25,32 1,57 16,6 0,402 0,14 
12 MM 39/Free Market Bistrita 25,14 8,01 17,9 0,432 0,13 
13 MM 40/Beekeeper Covasna 12,67 8,23 16,0 0,381 0,24 
14 MM 41/Beekeeper Bistrita 23,38 7,86 17,5 0,434 0,30 
15 MM 42/Beekeeper Cluj 22,83 12,35 18,2 0,663 0,42 
16 MM 43/Beekeeper Cluj 45,62 1,65 15,6 0,820 0,23 
17 MM 44 /Beekeeper Maramures 27,68 6,51 15,1 0,380 0,13 
18 MM 45/Beekeeper Cluj 21,86 13,99 16,2 0,324 0,10 
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19 MM 46/Supermarket Alba 23,24 1,80 16,6 0,900 0,50 
20 MM 47/Beekeeper Mures 25,70 5,01 16,0 0,538 0,22 
21 MM 48/Beekeeper Mures 16,61 5,09 18,4 0,378 0,13 
22 MM 49/Beekeeper Mures 34,75 2,54 18,5 0,423 0,14 
23 MM 50/Beekeeper Mures 37,05 2,39 19,1 0,497 0,17 
24 MM 51/Beekeeper Mures 28,27 0,45 16,6 0,623 0,23 
25 MM 52/Beekeeper Mures 21,32 3,89 15,6 0,556 0,26 
26 MM 64/Supermarket Alba 24,97 2,24 16,1 0,885 0,36 
27 MM 65/Supermarket Alba 16,76 10,60 16,7 0,830 0,33 
28 MM 66/Supermarket Alba 28,31 2,92 16,1 0,803 0,32 
 
Table 2 
pH, acidity and ratio between honeydew elements and total counted elements 
 
Nr Code/Location pH Free 
acidity 
Lactone 
acidity 
Total 
acidity LaA/FreeA HDE/NPGN 
1 MM 28/Beekeeper Cluj 3,82 26,19 14,62 40,81 0,56 0,74 
2 MM 29/Beekeeper Mures 3,68 42,23 27,61 69,84 0,65 0,70 
3 MM 30/Beekeeper Arad 3,71 43,12 21,68 64,81 0,50 0,76 
4 MM 31/Beekeeper Cluj 4,97 17,74 4,52 22,27 0,25 1,95 
5 MM 32/Beekeeper Satu Mare 4,48 31,39 19,18 50,58 0,61 0,67 
6 MM 33/Beekeeper Arad 4,25 21,28 14,17 35,46 0,67 0,81 
7 MM 34/Beekeeper Mures 3,63 38,18 30,33 68,52 0,79 1,03 
8 MM 35/Beekeeper Arad 3,99 27,98 15,86 43,83 0,57 1,11 
9 MM 36/Free Market Brasov 4,35 23,97 10,35 34,33 0,43 1,87 
10 MM 37/Free Market Cluj 4,14 24,88 9,98 34,87 0,40 0,85 
11 MM 38/Free Market Cluj 4,00 17,46 16,74 34,21 0,96 0,63 
12 MM 39/Free Market Bistrita 3,79 22,83 15,16 38,01 0,66 0,44 
13 MM 40/Beekeeper Covasna 3,90 20,12 15,39 35,53 0,76 0,71 
14 MM 41/Beekeeper Bistrita 3,84 21,41 16,92 38,34 0,79 0,52 
15 MM 42/Beekeeper Cluj 4,24 20,39 6,11 26,51 0,30 1,45 
16 MM 43/Beekeeper Cluj 4,18 24,73 8,84 33,58 0,36 2,21 
17 MM 44 /Beekeeper Maramures 3,99 14,56 13,55 28,12 0,93 0,57 
18 MM 45/Beekeeper Cluj 3,81 17,71 15,64 33,35 0,88 0,30 
19 MM 46/Supermarket Alba 4,42 29,44 10,30 39,75 0,35 6,64 
20 MM 47/Beekeeper Mures 4,25 19,58 6,21 26,51 0,32 0,47 
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21 MM 48/Beekeeper Mures 3,95 17,55 10,32 27,88 0,59 0,45 
22 MM 49/Beekeeper Mures 3,83 17,42 17,42 38,10 1,00 0,52 
23 MM 50/Beekeeper Mures 3,95 23,76 11,96 35,72 0,50 0,83 
24 MM 51/Beekeeper Mures 4,28 21,73 9,53 31,26 0,44 1,23 
25 MM 52/Beekeeper Mures 4,21 20,48 7,87 28,36 0,38 1,42 
26 MM 64/Supermarket Alba 4,31 24,09 24,57 48,67 1,02 5,27 
27 MM 65/Supermarket Alba 4,00 47,53 11,17 58,70 0,24 5,02 
28 MM 66/Supermarket Alba 4,43 25,66 12,20 37,86 0,48 4,75 
 
After performing all the set of physico-chemical analysis and microscopic examination 
of the sediment, we could divide the declared honeydew honey samples into three groups: real 
honeydew honey, mix of honeydew and multifloral honey (in different percentages) and 
multifloral honeys. The observation we made is that all the samples purchased from the 
supermarket are real honeydew honey (electrical conductivity higher than 0.8 mS/cm, the 
HDE/NPGN higher than 3 and the lowest fructose + glucose content). The remaining 24 
samples (from the beekeepers and free market) present different values for these 
characteristics, concluding that: 3 samples are honeydew honey, 9 samples were of mix origin 
(blossom and honeydew) and 12 samples were blossom honey.   
Diastase number and HMF content are not concluding for evaluation of the authenticity 
of honeydew honey. For honeydew honeys results ranged between 14,39 and 45,62 Schade 
units/g; for mix honeys between 9,00 and 45,62 and for multifloral honeys between 1,64 and 
37,05 Schade units/g. HMF content ranged present also wide ranges for all three groups: 
between 0,45 (mix honey) and 13,99 (multifloral honey). 
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Fig. 1 Mean values obtained for the three groups of honeys: pH (a) total acidity (b),  
electrical conductivity (c) and ash content (d). 
a b 
c d 
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Electrical conductivity for honeydew honeys ranged between 0,803 and 0,924 mS/cm, 
for mix samples between 0,534 and 0,807 mS/cm and for blossom honeys between 0,324 and 
0,623 mS/cm. Honeydew honey samples present the lowest water content (14,3 – 16,7%), and 
the lowest lactone acidity / free acidity ratio (0,24 – 0,48).  
Total mineral content was by far the highest among the analysed samples (a mean of 
119,86 mg/kg) in comparison with mix honey (80,94 mg/kg) and multifloral honey (63,97 
mg/kg). 
As it can be seen from Figure 1, Honeydew honeys present the highest values for pH, 
followed by mix honeys and multifloral honeys, also the highest electrical conductivity values 
and the ash content.  
Regarding the total acidity, it is known that honeydew honeys must have low acidity 
(partly by the high content of alkaline minerals). 
  
CONCLUSIONS 
 
From the 28 declared honeydew honeys, 7 samples were certified as real honeydew, 9 
were certified as mixture of honeydew and multifloral honey and 12 were multifloral honey. 
All multiofloral honeys were collected directly from the beekeepers or were purchased 
from the free market.  
This situation is not very good, as the samples purchased from the free market were sold 
as honeydew honeys. To improve this situation a better control of honey must be performed 
and imposed for beekeepers that sell their products on the market, control made by the 
authorities and certified laboratories.  
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